The sonography profession has and continues to experience a shortage of properly trained and creditialed sonographers. The purpose of this article is to study the current sonographer shortage and to suggest various solutions to the problem. Issues such as staff retention and recuitment are addressed to enable sonography departments to attract and retain valuable sonographers. Sonography education, distance education, and clinical site issues are also explored as they have a profound effect on the number of sonographers entering the profession. An attempt is made to cite recent and relevant sources in an effort to outline stratieges for dealing with this problem.
Background
The current shortage of personnel in sonography and radiology is well documented. Previous economic cycles produced shortages, but not at the magnitude and length of the current situation. The existing shortage of sonographers is significant. Currently, it is estimated that one of every six radiology positions is vacant. Radiology managers report that 75% of medical imaging departments are understaffed. 1 The future offers little hope of relief anytime soon. The U.S. Bureau of Labor predicted that as of 2001, 50,000 additional radiologic technologists would be needed in the next five years. 2 The U.S. Department of Health and Human Services predicts that by the year 2006, there will be 50,000 vacant radiologic technologist positions. 3 The present radiology shortage is directly linked to the economic surge of the 1990s. Despite the recent decline of the U.S. economy, both the shortage and the economy are at record levels. 4 The radiographer shortage has its origins in the tight radiology labor market of the 1980s and early 1990s. During this time, many community colleges and hospitalbased programs closed or reduced enrollment. 1 Adding to the problem was the computer boom of the 1990s, which drew many technologists away from the health care field. Technologists who had difficulty finding full-time employment in radiology turned to the information technology sector, which offered steady employment at elevated salaries. 5 The pool of radiologic technologists was further depleted due to the need for skilled technologists in emerging modalities, such as magnetic resonance imaging (MRI) and positron emission testing (PET). 6 All of these factors coincided with a tremendous surge in the demand for medical imaging services. Recently, medical imaging has experienced a tripling of examination volume, due in large part to an aging population and the advent of preventive care. 6 During this tumultuous time, managed care contracts and decreased reimbursement began to take effect in the health care industry. In response, many organizations began to look for ways to improve profits by applying manufacturing efficiency models to their radiology departments. These staffing models rarely worked well in medical imaging departments. Efficiency models were used to justify full-time equivalent (FTE) cuts or the hiring of multimodality technologists. This reorganization led to increased employee dissatisfaction and fear over job stability. 6, 7 During the past decade, increasing numbers of professionals simply have been leaving medical imaging. Reasons for leaving vary, but most list poor pay, increased stress, and the lack of career advancement. 8 In addition, the radiology and sonography professions are beginning to see the exodus of the baby boomer generation. As these experienced sonographers and technologists retire, the shortage will continue to grow. 6
Educational Solutions
A common suggestion given by managers to help alleviate the sonographer shortage is to increase the enrollment in accredited sonography programs. 1 This would increase the number of sonographers entering employment, but many factors hinder this solution. In sonography programs, as with many medical educational programs, enrollment is limited by clinical sites. Sonography classroom numbers might easily be increased, but the "hands-on" nature of sonography education is not widely available. As the shortage grows, sonographers in many facilities do not have time to support student education. This contributes to the cycle of increased need and a decreased number of students entering the profession. In a survey of 719 sonography departments, only 25% currently had sonography students. Forty-one percent of the same medical imaging departments supported radiology students. Of these departments, 73% were based in community hospitals, which have been hit hardest by the current shortage. 9 In the fall of 2004 there were more than 120 accredited sonography programs in the United States. Most of these programs are located in urban areas, with high concentrations of clinical sites. Unfortunately, this arrangement does not take advantage of the vast number of rural hospitals that could help support student learning. By supporting students, rural hospitals could potentially alleviate their shortage of sonographers. Current demographic information supports the conclusion that rural areas are particularly underserved by allied health professionals. 10 When students have a positive clinical learning experience, they often choose to stay at the same facility when a position is available. Rural clinical sites also offer the benefit of generally being slower paced, which might lend itself to allowing more student scanning time.
Difficult logistics and lack of registered sonographers may be responsible for the lack of the widespread educational use of rural clinical sites. In the past few years, distance education has emerged as a possible solution to the lack of training sites. Several studies have shown initial success with the delivery of allied health education to rural centers. The use of two-way video and other electronic media enables educators to teach as well as demonstrate techniques. 11 This has proven to be successful in physical therapy and occupational and physician assistant education, all of which are hands-on health care professions. [11] [12] [13] [14] Distance education, or "e-learning," holds much promise for increasing school enrollment. The World Wide Web offers access to students who might not otherwise be able to obtain educational courses or degrees. 15 As one group of researchers reported, distance learning can "utilize new technology to broaden the educational boundaries that have had limited the growth of individual programs." 14 Unfortunately, sonography has been slow to develop distance education programs. The concept of elearning has not been embraced by the medical professions in general. Distance education still evokes a sense of skepticism in the medical training, due in part to a poor reputation generated by its misuse by some companies and educators. 16 Most educators have been hesitant to adopt distance education into allied health programs. Only seven sonography programs are currently using this educational format. 17 Faculty have expressed concern about the ability to ensure the quality of distance education. In addition, faculty worry that the lack of student socialization and classroom discussions impairs the learning process. 15 Studies of the effectiveness of distance education have generally yielded positive results. In a study of nursing students, no significant difference in examination scores and final grades was seen between traditional classroom students and distance education students. 15 Additional studies have shown no difference in course grades and grade point averages of students completing courses using interactive television compared to the traditional classroom. 15 The use of distance education in other health care disciplines has been highly successful. Numerous studies have been published reporting effective distance education formats in nursing, nuclear medicine, and various other allied health professions. 15, 18, 19 At the time of this review, no studies were found that measured the effectiveness of entry-level sonography education in a distance education format.
Students who avoid procrastination and are selfdirected and disciplined are most suited for distance education. 15 The notion that distance education is less demanding than traditional classroom education is considered false by those using this educational format. English et al. 14 testify that "delivering a professional program course via distance learning requires greater planning, organization, and effort on the part of the instructors and the students." Dedicated educators and motivated students can overcome the many difficulties facing distance education.
Recruitment and Retention
Recruitment requires more than just hiring new employees into a department. More important, it involves introducing possible future workers to the radiography and sonography professions. A small study of health care professionals reported that more than half of health care professionals learned of their profession through personal experience. A third of these workers were out of school and employed in other settings before switching to health care. In addition, 30% to 50% of health care workers decided on their profession while in high school or college. 10 These numbers illustrate the importance of introducing sonography and radiography to individuals at a younger age. Opportunities to present the profession at high school career days and community colleges should be done by enthusiastic professionals. 20 Departments should also work with their volunteer coordinators to promote job shadowing for individuals who show interest in medical imaging. This allows interested persons to truly experience the profession. Care should be taken to ensure that only positive and motivated employees are shadowed. 20 Newly hired employees should be provided with "passionate orientation." 3 It has been reported that employees decide within the first three days whether they will stay with an organization. New employees, especially inexperienced sonographers, should be assigned a mentor. This critical role should only be given to sonographers who are positive and enjoy their work. This initial experience by an employee can have a profound effect on retention. 6 To compete locally for employees, Luckett 6 suggests that departments should actively try to maintain a healthy reputation in their medical community. Word of mouth can be an extremely effective recruiting tool. 6 Involvement in local professional meetings and organizations helps to advertise a department's strengths.
It is also important for departments to look realistically at how students are treated and educated in the department. Administrators need to identify and fix current problems before effective recruitment may occur. 6 If students' educational experiences are positive, it is more likely that they will stay after their clinical education is completed. This "try-before-you-buy" approach is only successful if students want to continue on with an organization. Students with family and social ties to an area are more apt to stay long term, especially in rural communities. Underserved rural communities need to make an effort to "grow there own" future sonographers and technologists. 10 Large amounts of energy and money are spent on the initial recruitment of employees. Although this is important, many authors feel that the priority should be placed on retaining a department's present sonographers and technologists. In the words of one author, the emphasis "should be on closing the backdoor." 8 Interestingly, most studies have shown that an employee's relationship with his or her immediate supervisor is the dominant factor in whether an employee chooses to stay with an organization. 8 Once an employee is compensated fairly, matters such as managerial support and work conditions become major incentives to stay employed with a health care facility. 20 The financial costs of attrition can be substantial. Estimates for replacing one sonographer range from .5 to 10 times an annual salary. 8 An ultrasound machine that sits idle for one week costs an organization approximately $10,000 in billable revenue. 21 To keep employees, an organization has to develop an increasingly wide array of retention incentives. Incentives that were once unheard of in medical imaging departments are now commonplace. Perks such as tuition reimbursement, continuing medical education (CME) allowance, sign-on/ retention bonuses, and relocation funds are now standard in the health care industry. 4 These incentives are expensive but far less costly compared to the expense of replacing an experienced sonographer.
Financial matters aside, some employees will still choose to leave an organization. This lack of organizational commitment usually stems from numerous reasons. Salaries, benefits, and incentives are at an all-time high, but still a shortage persists. Numerous variables influence a worker's commitment to an organization. 20 Studies suggest that salary is less important to employee retention than was once thought. A study of 300 radiographers indicated that employee involvement, perception of supervisors, and the overall work environment were considered more important to organizational commitment than salary alone. 20 Salaries were statistically significant but had little to do with a radiographer's decision to stay with an organization. 20
Occupational Injuries and Job Stress
In the past decade, the sonography profession has witnessed a large number of sonographers forced to leave the profession due to musculoskeletal injuries (MSI). Statistics show that 80% of sonographers scan with musculoskeletal pain, and 40% report their pain as being severe. 21 It is estimated that the pain and physical damage caused by MSI have ended the careers of up to 20% of sonographers. 21, 22 The proper use of scanning ergonomics has recently become a common subject in professional articles and meetings. Educating sonographers about proper ergonomics is critical, as is the development of ultrasound instruments that promote proper body mechanics. There is currently an ergonomic design revolution ongoing among ultrasound and radiology manufacturers. 23 In an effort to combat MSI, industry manufacturers have begun to study and design ultrasound machines that promote good scanning posture and technique. Height-adjustable machines, lighter transducers, and increased picture resolution have dramatically improved working conditions for sonographers. 23 Unfortunately, the increase in equipment quality and picture clarity has made expectations rise for time-efficient sonography scans. In the era of managed care, departments are continually under pressure to increase productivity and revenue. Sonographers are now routinely expected to perform more than the industry average of eight scans a day. 7 This faster pace often leads to increased incidences of MSI. 21, 24 In addition to the physical dangers of scanning high numbers of patients, this workload can be mentally stressful for sonographers. In a recent study of 113 sonographers and vascular technologists, an increased patient load was reported as the leading factor leading to burnout. 25 Coupled with high workloads is the stress of expanded hours and on-call requirements. A study of clinical sonography practices found that more than 25% of sonography procedures were done "on call." 9 This practice has led to a mass exodus of sonographers to outpatient clinics.
To combat these stressors, protocols need to be written limiting after-hours call-in examinations only to true emergencies. In addition, facilities should consider staffing sonography departments 24 hours a day and seven days a week. The cost of callback pay often supports the hiring of additional staff. To lessen the effects of MSI, sonographers should be routinely evaluated for proper ergonomic practice. Managers should also set realistic expectations of examination time and volumes to ensure a healthy workforce.
Conclusion
The cyclic nature of the economy and the health care industry will continue to result in a fluctuating shortage and surplus of medical imaging positions. The current shortage is more severe and is expected to last longer than previous episodes. Managers can help recruit and retain valuable staff members by treating employees respectfully and professionally. In addition, managers need to know what motivates their employees to keep them committed to their organization. Managers also have the responsibility to ensure that sonographers are reasonably protected from MSI. Proper staff education and realistic scanning expectations can help ensure a healthy sonography practice.
Colleges can help alleviate the shortage by increasing enrollment. By using creative formats and new technology, educators can reach a larger student population. Clinical sites need to partner with local schools to ensure that schools are properly educating the next generation of sonographers.
This article only briefly explores various aspects of the sonography shortage and exposes the need for more extensive study of the multifaceted problem. Many research opportunities exist and warrant more extensive study in all subjects discussed in this review. The shortage in sonography and radiology is expected to continue for the next decade. It is hoped that collaboration of sonographers, technologists, hospital personnel, educators, and health care management can help ensure that this shortage will only have minimal effects on the health care industry and the sonography profession.
